INTRODUCTION
During the past few years the bacterial content of ice cream has been given considerable attention by sanitary specialists, both from the qualitative and quantitative standpoints. Among the possible factors contributing to the bacterial content of ice cream is gelatin. The use of gelatin in ice cream at first met with strong opposition, due to a popular prejudice based on a misunderstanding of the sanitary quality of this animal product. Although this prejudice has been largely overcome, and gelatin is now almost universally used in the manufacture of ice cream, the idea still prevails in the minds of some that gelatin is a prolific source of contamination in the ice cream mix, and should be used as sparingly as the stability of the product will permit.
In view of the small percentage of gelatin used in ice cream, it seemed illogical that it should be of serious consequence from the standpoint of bacterial numbers. Since most ice cream manufacturers use only 0.5 per cent, or even less of gelatin in the mix, it would necessitate a very large number of organisms in the gelatin materially to increase the bacterial count of the mix. A brief review of the literature on the bacterial content of gelatin indicates the correctness of this assumption.
REVIEW OF LITERATURE
In 1912, Gordon reported the bacterial content of 20 samples of gelatin, varying between 200 and 30,000,000 per cubic centi-A. C. PAY AND N. E. OLSON meter. Later, Bahlman (1914) examined 14 samples of gelatin for total numbers of bacteria and found them to contain from 300 to 6,800,000 per cubic centimeter. Ayers (1914) predicted that a study of the bacteriology of gelatin would lead to a method of detecting gelatin of poor quality. Gordon (1915) recommended the addition of gelatin to ice cream mix, only after it has been dissolved in boiling water. He stated that gelatin added in this manner should not contain more than 1000 to 2000 bacteria per cubic centimeter. Hammer (1917) reported the analysis of five samples of gelatin, varying in bacterial content from 35 to 113,000,000 per gram. Ellenberger (1919) found that by dissolving gelatin in boiling water, the average bacterial content of 15 samples was reduced from approximately 390,000 to 530 per gram.
In 1920 the New York City Board of Health specified that gelatin which contained any bacteria of the colon group should be considered adulterated and could not be sold in the city. Hall and Houtz (1923) made a study of twelve different tests for quality in gelatin and concluded that only the bacteria count and the jelly strength test were necessary to determine the value of gelatin. Parfitt (1923a) found the total counts on 15 samples to range between 100 and 60,000,000 bacteria per gram, and the colon counts between "less than 100" and 35,000,000 per gram.
In discussing the various signs of low quality gelatin, Burke (1923) stated that bad gelatin, among other factors, was high in bacterial count. He submitted analyses ranging from 200,000 to 9,000,000 bacteria per gram and stated that gelatin might add from 5000 to 500,000 bacteria per cubic centimeter to the mix. Parfitt (1923b) Turnbow and Milmer (1926) found that when gelatin was given the ordinary liquefying test, the high hydrogen-ion concentration of many gelatins prevented liquefying bacteria which were present from growing. By changing the pH of many gelatins, the presence of large numbers of gelatin liquefying bacteria was revealed. Combs (1926) studied the relative value of various tests on gelatin and concluded that the bacterial examination, the swelling property, the jelly strength, and the solubility were all important tests, and should be considered in the selection of gelatin. Analyses of six samples varied between 300 and 13,500 bacteria per gram with an average of 5160. Ambrose (1926) 7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28   2  1  3  2  2  2  2  2  2  3  3  1  2  2  3  2  3  3  2  2  1  1  3  3  3  4  2  2 analyses on the sample involved. In this A study of the records of bacterial counts on raw ice cream mix from analyses made at this station, covering a period of several years, shows that the counts ranged from 120,000 to 93,000,000 per gram, with an average or 12,000,000 bacteria per gram. About half of the mixes analyzed contained in excess of 7,000,000 bacteria per gram. Assuming 7,000,000 to be a representative count for raw ice cream mix, and the experimental error of the plate count to be 10 per cent, any gelatin containing less than 140,000,000 bacteria per gram could be added to the mix in 0.5 per cent amounts and the resulting increase in bacterial count would be within the limits of the assumed error of the method. This would include all of the gelatins reported in this paper, and also all of the samples examined by Brannon and Tracy (1925) .
On the other hand, if the bacterial content of the raw mix is low, i.e., 500,000 per gram, gelatin might be a source of contamination worthy of consideration. The bacterial count of a raw ice cream mix originally containing 500,000 bacteria per gram would be appreciably affected by any gelatin that added more than 50,000 bacteria to each gram of mix. Reference to table 1 shows that by using 0.5 per cent of any of the last 16 samples of gelatin, the count of such a mix would probably be sufficiently affected to be detected by the plate method. On the same hypothesis, sample number 50 could be used in any mix containing more than 5,400,000 per cubic centimeter without noticeably affecting the results of the plate count. If this assumption is correct, it could be used in over 85 per cent of the raw mixes studied at this station. It appears from this discussion that the bacterial content of the average raw ice cream mix is so high that the contamination from gelatin would be rendered insignificant, except when very poor gelatin is used or when the bacterial content of the raw mix is unusually low. types, acid and gas forming types, liquefying types, and neutral types were determined. The differentiation of the types of bacteria was made on a basis of their action on lactose and on gelatin. The acid forming types, and the acid and gas forming types were determined by serial dilution in Durham lactose fermentation tubes, containing brom-thymol-blue as an indicator. The highest dilution showing acid was recorded as the number of acid formers, and the highest dilution showing gas was recorded as the number of acid and gas formers. The liquefying types were determined by serial dilution in tubes of nutrient gelatin. The highest dilution which failed to solidify in ice water, after incuba- If the samples included in this study represent a cross section of the gelatin available to the ice cream maker, the conclusion is warranted that gelatin pasteurized with the other ingredients of the mix, is a negligible source of bacteria in ice cream.
